A research on the effect of eluent to remove template and soaking time on the performance of imprinted ionic polymer (IIP) Fe has been carried out. The eluents were HCl, HNO 3 , and EDTA. The best eluent was used to determine the adsorption selectivity of IIP to Fe (III) compared to Cd (II), Cr (III) and Pb (II). The results showed that the more successful of template removal the better performance of IIP Fe. Removal of Fe(III) was optimum using HNO 3 1M as eluent for 24 hours. Selectivity of IIP towards Cd(II) is better than Cr (III) nor to Pb (II).
INTRODUCTION
Iron is an essential mineral for many application. However, its presence in drinking water cause problems, such as discoloration, giving metallic taste, odor, turbidity and give stains on laundry and plumbing. Iron oxides formed in the tank (reservoir) from oxidation of dissolved iron aeral, also evokes the growth of microorganisms in the water so that WHO limit 0.3 ppm of Iron in drinking water 1 
.
Conventional methods for separating iron from the solution of which hydroxide precipitation,
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www.orientjchem.org filtration, electrocoagulation, and ion exchange techniques. Adsorption is one of the physicochemical processes that occur at the interface of solid-phase and solid-gas, has become an effective and economical method with great potential for separation, recovery and recycling of heavy metals from waste water 1 .
One of the recently developed techniques for the preparation of highly effective adsorbent is the ionic-selective imprinting technique, where the specific recogniton capability is provided to the host molecules by addition and subsequent extraction of template molecules/ions. Recently, the heavy metal ions imprinting adsorbent, for its excellent selective separation performance for trace heavy metals, has become more concerned 2, 3 .
Adsorption of Fe(III) on the printed surface has been reported previously. Chang et al (2007) [4] make printed sorbent Fe (III) silica gel functionalized with amino surface mold method. Owens et al. (2005) [5] make cation exchange resin mold Fe (III) for the selective adsorption of Fe (III). Capacity of Fe (III) to the resin with a small cross-linker agent was 0.0414 mg/g, whereas if a large cross-linker agent capacity doubled to 0.086 mg/g, but selectivity will be dropped One interesting study is the use of biomaterials as adsorbent for heavy metal waste [6, 7] . Biomaterials are very important because it is cheap, biodegradable and also biocompatible. They can be prepared from a number of different agricultural waste 8 , corn husk, bagase, rice husk, lignin, microbial biomass, chitosan 9, 10 , husk of green gram (phaseolusaureus) seed 11 and eugenol.
Eugenol is one of native Indonesian natural products and has many functions, including for the separation of metal ions. Some examples are the conversion of eugenol into polyeugeniloxyacetate was used for the separation of heavy metal mixtures by solvent extraction method 12 ; and its conversion into eugenoxy acetate for the separation of Cr(III) using bulk liquid membrane (BLM) method 13 . Eugenol polymer, polyeugenol, has been used as a BLM carrier with the order of Cr(III)>>Fe(III)>Ni(II)Zn>Cd (hardmedium>soft) 14 . In the present study, eugenol polymer, polyeugenol, is used as functional polymers to prepare Fe(III) imprinted adsorbents.
Eluents have important function to release template in order to create a specific hole cavity in IIP. The more specific cavity, the more specific adsorption occurs/selective. The objective of this works was investigate influence of eluents to removal of template Fe(III) to explore the potential of ionic imprinted Fe(III) for adsorption Fe(III).
EXPERIMENTAL

Materials
Eugenol, BF 3 O(C 2 H 5 ) 2 and PEGDE (Polyethyleneglycoldiglycidyl ether) purchased from SIGMA-Aldrich, while other reagents were purchased from E Merck, Germany: anhydrate Na 2 SO 4 , fuming HNO 3 , NaOH, HCl 37%, Na 2 EDTA, Pb(NO 3 ) 2 standard solution (1000 mg/L), Fe(NO 3 ) 3 , Cd(NO 3 ) 2 , standard solution (1000 mg/L), Cr(NO 3 ) 2 standard solution (1000 mg/L). Methanol, chloroform, and demineralized water purchased from Bratachem.
Instrumentations
The instruments used in this study were Atomic Absorption Spectrophotometer (Perkin Elmer), FTIR Spectrophotometer (Shimadzu 8201PC), XRD (Shimadzu XRD-8000), SEM EDX (JSM 6380 LA), and analytical balance (Mettler Tolendo AB54-S).
Procedure
Synthesis of Polymers Polyeugenol
Eugenol (5.8 g) was put in a 3-neck flask, then 0.25 mL of boron trifluoride diethyl ether, BF 3 O(C 2 H 5 ) 2 was added as catalyst. The addition was done 4 times every hour while stirring with magnetic stirrer at room temperature. The occurrence of a reaction can be characterized by the color change of the solution into red. After the last addition of the catalyst, the polymerization was allowed to continue up to 12-16 hours, after which 1 mL of methanol was added to stop the reaction. The gel produced was dissolved in chloroform and put into a separating funnel and then washed repeatedly with distilled water until neutral. The organic layer was transferred into a 50 mL erlenmeyer flask and added with anhydrous Na 2 SO 4 . The liquid was separated by decantation. Afterwards, the solvent was evaporated in rotary evaporator at 40 °C. The residue obtained was further dried in the desiccator, and was subsequently weighed and characterized using NMR and GPC.
Synthesis of IIP-Fe(III)
Polyeugenol (0.5 g) was stirred with (Fe(III) solution with different concentrations for 24 hours.
The product was filtered with a filter paper and subsequently air dried at room temperature. Polyeugenol-Fe(III) produced from this process (0.3 g) was then crosslinked using PEGDE as the crosslinker produce polymer aggregate with a mole ratio of 1:1 by heating for 15 minutes at 80-90°C with 20 mL 1M NaOHas catalyst. The product was then neutralized and dried at 115°C in an oven for 6 hours. The resin produced was further treated with acid for 24 hours to release the Fe(III) ions and form the final product of IIP-Fe(III) adsorbent.
Synthesis NIP-HNO 3 The procedure for preparing NIP-HNO 3 was similar to that used to prepare NIP, however, at the end of the procedure, the polymer was soaked in 1 M HNO 3 .
Adsorption experiment
The adsorption studies were carried out using batch method at the desired pH, which was by adding diluted NaOH and HNO 3 . Adsorbent (50 mg) was contacted with 10 mL of metal ion solution for 24 hours at a constant speed. The mixture was filtered with a fine filter paper and the concentration of metal ion in the filtrate were analyzed using Atomic Absorption Spectrometer (AAS).
Eluent Influence Test
The performance of IIP for the adsorption of Fe(III) was optimized for eluent variables: type, concentration and time soaking of eluents. The eluents used for the experiments were HNO 3 (at different concentration), HCl and HCl-EDTA. Finally, the removal of Fe(III) was optimized at different soaking time of 12, 24, 36, 48 and 60 hours using 1 M HNO 3 .
Adsorption selectivity test was conducted using binary mixture solutions containing Fe(III)/ Cd(II), Fe(III)/Cr (III), Fe(III)/Pb(II). This study was carried out for both IIP and NIP-HNO 3 .
The study of adsorption selectivity was carried out by adding 0.05 g of adsorbent into each of 10 mL binary-solutions containing Fe(III)/Cd(II), Fe(III)/Cr(III), Fe(III)/Pb(II) using concentration of 50 mg/L for Fe(III) whereis competitive ion were made by comparition concentration of 1:1;1:0.5; 1:0.25 towards concentration of Fe(III) ion. The adsorption experiments were carried out with batch system using a magnetic stirrer at pH 3.
RESULT AND DISCUSSION
Synthesis IIP Fe
The synthesis of IIP-Fe comprises of four stages, starting with the polymerization of eugenol. Eugenol was polymerised using BF 3 diethyl ether as catalyst, and resulted polyeugenol was characterized by NMR. In Figure 1 , it can be seen that the chemical shift at 4.75 to 5.2 ppm appears in the eugenol spectra as a doublet, which indicates the presence of =CH 2 groups; this chemical shift is not visible in polyeugenol spectra. Instead, new spectrum appears at 2.4-3.0 ppm of the polyeugenol spectra, indicating the presence of -CH-groups in the polymer. Another new signal which appears at the chemical shift of 0.7-1.5 ppm is the characteristics of 3 hydrogen atoms of methyl groups (-CH 3 ) in the polymer backbone. So it can be concluded that eugenol polymerization reaction had occurred.
To determine how many n of eugenol molecules exist in the polyeugenol chain, gel permeation chromatography (GPC) analysis was done (Figure 2) , which shows that the average Mr NMR spectra of polyeugenol NMR spectra of Eugenol of polyeugenol is 1876, or about 11 times the monomer (Mr of eugenol is 164).
The polyeugenol was used for the synthesis IIP. This was done by uploading Fe(III) into the polyeugenol chain, followed by crosslinking using PEGDE and the removal of Fe(III) using HNO 3 .
The effects of different eluents for template ion removal
Template ion (Fe(III)) removal were done using different acids as eluent, and it is an important parameter controlling the properties of adsorbents for heavy metal ion adsorption, as it relates to the availability of "selective hole" to Fe(III). To determine the type eluent, a series of experiments were carried out under the following conditions: Eluents used were HNO 3 , HCl and Na 2 EDTA-HCl, pH of the solution was set to 3, the weight of the adsorbent was 50 mg, the concentration of Fe(III) was set at 50 mg/L, and the concentration of Fe(III) solution used as a template is 100 ppm. Table 1 shows that 1 M HNO 3 has the maximum adsorption. This is because the removal of Fe(III) was also maximum thus causing maximum formation selective holes . HNO 3 1 M had also been used in other previous studies 4, 5 .
The effects of contact time (soaking time) with acid/eluent
The contact time (soaking time) of the removal of Fe 3+ ions by acid also affects the adsorption efficiency. As can be seen in Table 2 , the longer the contact time, the more Fe 3+ ions were released, although it also reduced the adsorption capacity, probably due to decomposition of selective sites in IIP by acid. The contact time of 24 hours using HNO 3 1 M was used for subsequent experiments in this study.
As shown in the Fig. 3 , the more concentrated acid the better % adsorption obtained up to a concentration of 3 M. At higher concentrations of 6 M % the adsorption is smaller, probably due to the decomposition of the resin has been used. As seen in the IR spectra below (Fig. 4) . 
Selectivity
It can be seen from Table 3 until 10 show that the selectivity of IIP towards Fe(III) is better than NIP-HNO 3 . In all concentration selectivity of IIP towards Fe(III) compare to Cd(II) is the highest , it is probably due to Cd(II) is soft acid while Fe(III) is hard acid, while the selectivity compare ion Cr decrease when the concentration of Cr (III) increases. Whereas for Pb in all concentrations selectivity is not seen, probably because ion Pb has strong affinity to hydroxyl groups 15 more than ion Fe, these groups was possessed more by NIP -HNO 3 . In the lower concentration Djunaidi et al (2015) find selectivity IIP on all metals [Cd(II), Cr(III) and Pb(II)] 16 .
CONCLUSION
Based on the experimental results, as more template being removed from the polymer aggregate, higher adsorption of IIP to Fe(III) occurs. The removal of Fe(III) from polymer aggregate was optimum using HNO 3 1M as eluent for 24 hours. IIP has better selectivity towards Cd than Cr (III), but not selective to Pb (II).
